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Design Problem 31.2 

An elliptical plate of constant cross section carries a transverse uniform pressure q. Develop 
the design formula for the maximum deflection of the middle plane of the plate assuming 
built-in edge conditions where the bending slope and deflection are zero. The minor 
and major axes of the elliptical plate boundary are a and b, respectively. The plate has 
thickness t and the material properties E and v are constant. 

Solution 

Let the deflection of the plate be described by the expression 
w = wq fi 2 
where 
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and x and y are measured from the center of the plate. When x = a /2 and y = 0, (3 = 0 
and w = 0. On the other hand, when x = y = 0, (3 = — 1 and w = wo The derivatives 
necessary for the application of Eq. (31.12) are 
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